The sea quark content of the Σ + baryon is investigated using light-cone baryon- 
The nucleon sea exhibits two interesting properties: flavour asymmetry [1] [2] [3] [4] and quarkantiquark asymmetry [5, 6] . While there have been many studies of the nucleon sea from both experiment (see e. g. [1] [2] [3] [4] [5] [6] ) and theory (see e. g. [7] [8] [9] [10] [11] and references therein), the studies of the sea distributions of the other baryons in the baryon octet predicted by the SU(3) quark model are very few. It is of interest to know whether the sea of the other members of the baryon octet has the same properties (flavour asymmetry and quark-antiquark asymmetry)
as the nucleon sea. Also, through the study of the quark sea of the other members of the baryon octet, we can improve our understanding of the structure of the baryons and the non-perturbative properties of QCD. Alberg et al. [14] pointed out that the valence and sea quark distributions of the Σ ± may exhibit large deviations from the SU(3) predictions, and these parton distributions could be obtained from Drell-Yan experiments using charged hyperon beams on proton and deuteron targets. Alberg, Falter, and Henley [15] studied the flavour asymmetry in the Σ + sea employing the meson cloud model and effective Lagrangian for the baryon-meson-baryon interaction, and found large deviations from SU(3). Boros and Thomas [16] calculated the quark distributions of Λ and Σ ± employing the MIT bag model. It was found that the valence quark distributions are quite different from the SU (3) predictions and that the quark sea is flavour asymmetric. More recently, Ma, Schmidt and Yang [17] showed that there are significant differences between the predictions of perturbative QCD and SU(6) quark-diquark model for the flavor and spin structure of the Λ baryon's quark distributions near x = 1.
In this letter we shall investigate the flavour asymmetry and quark-antiquark asymmetry of the Σ + sea using the light-cone baryon-meson fluctuation model (LCM) suggested by Brodsky and Ma [12] . The baryon-meson fluctuation (meson cloud) mechanism is very successful in understanding on the flavour asymmetry and quark-antiquark asymmetry of nucleon sea. The various fluctuations can be described via corresponding baryon-mesonnucleon Lagrangians [7] [8] [9] [10] . Recently, Brodsky and Ma [12] proposed that the baryonmeson fluctuation could be described by using a light-cone two body wave function which is a function of the invariant mass squared of the baryon-meson Fock state. Compared to the commonly used effective Lagrangian method (ELM) [7] [8] [9] [10] for the description of baryonmeson fluctuations, the LCM is relatively simple. Furthermore our study [13] showed that the LCM can produce very similar results to the effective Lagrangian method for a suitable choice of parameter.
The basic idea of the meson cloud model (for recent reviews see Refs. [9, 10] ) is that the nucleon can be viewed as a bare nucleon surrounded by a mesonic cloud. The nucleon wave function can be expressed in terms of bare nucleon and virtual baryon-meson Fock states.
Although this model was developed mainly in the study of nucleon sea, applying this model to the other baryons is straightforward. For the Σ + , the wave function can be written as
where Z is the wave function renormalization constant, φ BM (y, k 
and assuming SU(3) symmetry for the quark distributions in the η 8 and η 1 , we find that compared to the fluctuation Σ + → Λπ + , the contributions to thed −s andū −s from the fluctuation Σ + → Σ + η are suppressed by a factor of ( Provided that the lifetime of a virtual baryon-meson Fock state is much longer than the strong interaction time in the Drell-Yan process, the contribution from the virtual baryonmeson Fock states to the quark and anti-quark sea of Σ + can be written as convolutions
where
is fluctuation function which gives the probability for the Σ + to fluctuate into a virtual BM state
A common practice in the evaluation of the wave function φ BM (y, k 2 ⊥ ) is to employ time-ordered perturbative theory in the infinite momentum frame and the effective mesonbaryon-nucleon interaction Lagrangian [7] [8] [9] [10] . On the other hand, Brodsky and Ma [12] suggested that this wave function can also be described by using light-cone two-body wave function which is a function of the the invariant mass squared of the baryon-meson Fock
where α is a phenomenological parameter which determines the shape of the fluctuation function. Compared to the effective Lagrangian method, Eq. (6) is quite simple. Furthermore, our study on the s-s asymmetry in the nucleon sea [13] showed that Eq. (6) can provide similar results to the effective Lagrangian method for α = 1.0 GeV. Because the spin structure of the baryon-meson-baryon vertex is the same for all members of the baryon octet (ignoring fluctuations to decuplet baryons), we might expect that the value of α should be similar for all the members of the baryon octet. We will use α = 0.3 GeV and 1.0 GeV in our calculation as there is little constraint from experimental data or theoretical studies on the Σ sea. The normalization A in Eq. (6) can be determined by the probability for the corresponding fluctuation. We adopt the result given in Ref. [16] for the probabilities of the various fluctuations 3 :
In For the parton distribution in the pion, we employ the parameterization given by Glück, Reya, and Stratmann (GRS98) [23] and we neglect the sea content in the meson, that is,
at scale µ 2 NLO = 0.34 GeV 2 . For thed distribution in theK 0 we relate it to the u distribution in the K + which are given in the GRS98 parameterization [23] alsō
at scale µ 
at scale µ 2 NLO = 0.40 GeV 2 .
We evolve the distributions to the scale Q 2 = 4 GeV 2 using the program of Miyama and Kumano [25] in which the evolution equation is solved numerically in a brute-force method.
We found that at
can be parameterized using the following form
with the parameters given in Table 1 . We estimate the uncertainty in solving the evolution equations numerically and parameterizating the parton distribution in the form of Eq. (14) to be about 2% in the x-region which we are interested in i.e. x > 10 −3 . The effect of evolution from a lower scale to a higher scale is to make the parton distribution more concentrated in the small x region. Thus we may expect that the x position at which an asymmetry exhibits a maximum will move to smaller x as we evolve to higher values of Q 2 . However, we do not expect the asymmetry to "evolve away" at a higher Q 2 scale if it exists at a lower scale such as µ 2 NLO .
We investigate the flavour asymmetry in the Σ + sea through calculating the differences between the antiquark distributions:
are given by that is the anti-quark distribution in the Σ + sea is flavour asymmetric.
As is well known, the nucleon sea is also asymmetric and for the proton sead >ū >s 
The relation
] is opposite to our above argument, which implies that the dynamics responsible for the SU(3) symmetry breaking in the quark distributions of the Σ + sea, as calculated in our model, are different from that responsible for the mass differences among the u, d and s quarks.
Another interesting question concerning the Σ + sea is the quark-antiquark asymmetry.
Although the perturbative sea created from gluon-splitting is symmetric q =q (in the leading twist approximation in perturbative calculation), the non-perturbative sea, which may exist over a long time and has a strong connection with the "bare" Σ + , may be asymmetric q =q.
Because of the existence of valance u and s quarks in the Σ + , it is difficult to measure the 
The numerical results at scales µ 
